Technological materials emitting infrared may exert positive physiological effects on skeletal muscle. Studies have shown that far-infrared (FIR) can increase availability of nitric oxide and calcium in cell culture, and delay fatigue during ex-vivo skeletal muscle contractions. However, FIR effects on muscle performance in humans are poorly studied. Here, using a double-blind, placebo-controlled, crossover design, we show that individuals in FIR condition had a higher maximun knee extensors torque before and after fatigue protocol and obtained higher values of total work in dynamic exercise. These findings demonstrate the ergogenic effect of FIR on neuromuscular performance in humans.
Introduction
Infrared (IR) is an invisible radiation close to the red visible light in the electromagnetic spectrum, having three subdivisions: near (0.7-1.4 μm), mid (1.4-3 μm) and far (3-100 μm)². Currently, FIR uses in the form of preconditioning, during and/or after exercise has been speculated as a possible ergogenic aid to increase athletic performance. Studies have demonstrated positive effects of FIR emitting fabric usage before and during aerobic performance tests, showing increased aerobic power 1 . It has been suggests that this effect are related to greater production of ATP by mitochondria 2 . However, to the best of our knowledge, the effects of FIR emitting fabric on neuromuscular performance in humans have never been tested. In this study, we verify if the use of FIR emitting fabric is able to increase the maximum isometric peak torque (MIPT) and improve total work (TW) and fatigue index (FI) in dynamic exercise of the knee extensors, both performed in isokinetic dynamometer (Biodex System System 4 ® , Biodex Medical Systems, New York, USA).
Results and Discussion
Twelve healthy strenght trained men (23.6 ± 3.3 years; 81 ± 11.3 kg; 176.2 ± 4.5 cm, 7.3 ± 3.1 years of training experience) participated in one familiarization and two experimental sessions, in which they performed protocol explained in figure 1 A and B . 
Conclusions
Our results demonstrate the effectiveness of FIR emitting fabric to increase performance in isometric and dynamic exercise. Further, FIR decreased the fall in strength after exhaustive exercise suggesting a reduction in fatigue. These findings corroborate a study using other source of IR 3 . In addition, we suggest that these effects are related to neuromuscular recruitment and muscle contractile machinery improvements and not a greater production of ATP by mitochondria. This idea is reinforced by performance increased in Pre MIPT an exertion of short duration (5 seconds), type of exercise that is little dependent on aerobic energy production path 4 . Finally, studies are necessary to determine the optimal dose and cellular mechanisms responsible for FIR effects.
